In this document we provide complete details of the computational experiments conducted.
thermostability over the wild type [1] [2] [3] [4] . The designed dimer of the engrailed homeodomain [3] (PDB id: 2mg4) was an example of the design of a novel multimeric fold, and is additionally valuable as an example of how sparse residue interaction graphs affect more ambitious changes in the structure of the protein. Each example taken from the literature consisted of a design with an input structure and experimentally measured melting point data showing a more thermostable designed mutant compared to the wild type sequence. For our computational experiments, hydrogen atoms were added to the input structure with Reduce [5] and incomplete residues were mutated to alanine. The input structures were then minimized with Sander [6] before use.
Consecutive residues of one or more adjacent secondary structures were designed to either retain the their wild-type identify or mutate to amino acid identity of the thermostabilized mutant. To account for large backbone changes for the example of the designed dimer of the engrailed homeodomain [3] (PDB id: 2mg4) the backbone of the mutant was used, and the sequence of the mutant was retained at all immutable residues. For the design of human procarboxypeptidase A2 [4] , a side-chain placement problem was performed instead, and all residues retained the amino acid identity of the mutant (PDB id: 1vjq). As described above, DEE pruning was followed by A* search to compute the full GMEC or Sparse A* to compute the sparse GMEC. The number of residues designed varied from 10-19 residues and a distance cutoff of δ = 7Å was applied to generate the sparse residue interaction graph. The full and the sparse GMEC were then correlated against the measured melting point data.
All computations were performed on Intel Xeon processor nodes with number of cores ranging from 8-48, and processor speeds ranging from 2.40-2.66GHz. Each core
design was given 10GB of memory, and each boundary and surface design was given 30 GB. The energy function consisted of the amber van der Waals and electrostatic terms [7] and the EEF1 pairwise implicit solvation model [8] . A distance-dependent dielectric of 6 and a solvation energy scaling factor of 0.05 were used. The atomic van der Waals radii were scaled by a factor of 0.95. Additionally, amino acid-specific reference energies were computed using the lowest computed intra-rotamer energy for each amino acid type among all mutable residue positions (similarly to [9] ). All designs were done keeping the backbone fixed and modeling side-chain flexibility using the modal values of rotamers from the Penultimate rotamer library [10] . Continued on next page 
